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In the title compound, C34H3 () N 2 O 6 0.5C4H 8 O2, there are two 
molecules in the asymmetric unit and the structure is stabilized 
by C— H- ■ O interactions. The two nonsolvent molecules of 
the asymmetric unit are linked together by a weak C— H- ■ O 
hydrogen bond. The ethyl acetate molecule is present as a 
space filler and does not participate in the hydrogen-bonding 
network. 



Experimental 

Crystal data 

C 3 4H3oN 2 0 6 -0.5(C 4 H s 0 2 ) 

M, = 606.65 

Monoclinic, P%/n 

a = 18.037 (3) A 

b = 17.201 (3) A 

c = 21.589 (4) A 

B = 108.722 (1)° 

Data collection 

Bruker SMART APEX CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 1998) 
T min = 0.984, T m „ = 0.988 



Refinement 

R[F 2 > 2o(F 2 )} = 0.053 
wR(F 2 ) = 0.175 
S = 1.02 

13208 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 6343.67 (19) A J 
Z = 8 

Mo Ka radiation 
fi = 0.09 mm~' 
T = 293 K 

0.18 x 0.16 x 0.13 mm 



64493 measured reflections 
13208 independent reflections 
7192 reflections with / > 2a(I) 
R iM = 0.046 



813 parameters 

H-atom parameters constrained 
Aft,„ = 0.32 e A~ 3 
Ap^ = -0.24 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C53-H53-06 


0.93 


2.52 


3.344 (3) 


147 


C2-H2- ■ 02 


0.93 


2.42 


3.250 (3) 


149 


C32-H32- ■ Ol 


0.93 


2.33 


3.178 (3) 


151 


C66-H66- ■ 07 


0.93 


2.48 


3.299 (3) 


147 



Data collection: SMART (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2001); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: SHELXL97. 



Related literature 

For background to the pharmaceutical applications of /S- 
lactam antibiotics, see: Samarendra et al. (1994); Vaccaro & 
Davis (1998); Vaccaro et al. (1998); Borthwick et al. (1998). 
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Acta Cryst. (2011). E67, o2203 [ doi:10.1107/S1600536811030200 ] 
(2^,3^/?,105/?,H^-3,10-Diphenoxy-18,21-dioxa-5,8- 

diazapentacyclo[20.4.0.0 2 ' 5 .0 8 ' n .0 12 ' 17 ]hexacosa-l(26),12,14,16,22,24-hexaene-4,9-dione ethyl acet- 
ate hemisolvate 

J. Suresh, N. Arumugam, A. I. Almansour, U. Karama and P. L. N. Lakshman 
Comment 

P-Lactam antibiotics are widely employed in the treatment of bacterial infections(Samarendra et al, 1994). In recent years, 
several natural P-lactams have been shown to exhibit a high antibacterial activity. 1,3,4-trisubstituted P-lactams were found 
to be new, potent cholesterol absorption inhibitors (Vaccaro & Davis 1998; Vaccaro et al, 1998) human cytomegalovirus 
(Borthwick et al, 1998). Furthermore, many anticancer drugs in current use are toxic and thus limited in their efficacy. It is 
therefore essential to develop novel chemotherapeutic agents with lower levels of toxicity. P-lactam antibiotics have been 
used for many years with limited or no toxicity. In view of this, the crystal structure determination of the title compound 
was carried out. 

The asymmetric unit of (I) contain two independent molecules, The pair have almost identical geometry. The internal 
angles of the four-membered rings of the title compound, (I), vary from 85.3 (8) to 96.2 (5)° . The sums of the bond angles 

at the N atoms are 359.4 (2) and 360.0 (1),359.3 (8) 359.9 (5) for Nl, N2,N3 and N4 respectively are in accordance with sp 2 
hybridization. The conformation of the molecules is stabilized by weak intramolecular C — H-O and C — H - N interactions, 
(Table 1). The two non-solvent molecules of the asymmetruc unit are linked together by a weak C — H - 0 hydrogen bond. 
The presence of the ethyl acetate solvent as a mere space filler suggests that its contribution to the intermolecular interactions 

is insignificant but it has nevertheless played a role in crystallization. There is a solvent accessible void of 66.7 A in the 
structure. 

Experimental 

A solution of phenoxyacetyl chloride in dry dichloromethane (20 ml) was slowly added to a solution of bisimine (1 mmol) 
and Et3N (3.5 mmol) in dichloromethane (20 ml) at 0 °C and the reaction mixture was stirred for 12 h at room temperature. 
Completion of the reaction evidenced by TLC analysis, the reaction mixture was washed with water (2X20 ml), saturated 
NaHC03 (15 ml) and brine (15 ml). The organic layer was dried over anhydrous Na2SC>4 and concentrated under reduced 
pressure. The crude product was separated by column chromatography (hexane: ethyl acetate 7:3) gave pure bis-P-lactam 
in good yield. The product was recrystallized from ethyl acetate by slow evaporation technique, m.p.: 195°C, yield: 48% 

Refinement 

The H atoms were placed in calculated positions and allowed to ride on their carrier atoms with C — H = 0.93-0.98 A and 
U iso = 1.2(7 eq (C,) for CH, CH 2 groups and U iso = 1.5£/ eq (C) for CH 3 group. 
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Figures 




Fig. 1. One of the molecule of the two independent molecules and the solvent molecule ethyl 
acetate of the asymmetric unit(I), showing 10% probability displacement ellipsoids and the 
atom-numbering scheme. H-atoms are omitted for clarity. 



Fig. 2. The other molecule of the two independent molecules of the asymmetric unit(I), show- 
ing 10% probability displacement ellipsoids and the atom-numbering scheme. H-atoms are 
omitted for clarity. 



(2/?S,3S^10S/^11/?S)-3,10-Diphenoxy-18,21-dioxa-5,8- diazapentaq'clo[20.4.0.0 2 ' 5 .0 8 ' 11 .0 12 ' 17 ]hexacosa- 
1(26),12,14,16,22,24-hexaene-4,9-dione ethyl acetate hemisolvate 



Crystal data 
C 3 4H3oN 2 0 6 -0.5(C 4 H 8 02) 
M r = 606.65 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 18.037 (3) A 
b= 17.201 (3) A 
c = 21.589 (4) A 
P= 108.722 (10)° 

V= 6343.67 (19) A 3 
Z=8 



F{0Q0) = 2560 

D x = 1.270 MgnT 3 

Mo Ka radiation, X = 0.71075 A 

Cell parameters from 2500 reflections 

6 = 2-27° 

H = 0.09 mnT 1 
7=293 K 
Block, colourless 
0.18 x 0.16 x 0.13 mm 



Data collection 

Bruker SMART APEX CCD 
difixactometer 

Radiation source: fine- focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 1998) 

T min = 0.984, T max = 0.988 

64493 measured reflections 



13208 independent reflections 

7192 reflections with / > 2a(7) 
R int = 0.046 

Qmax = 26.6°, 9 m in = 1.7° 

h = -22->22 

jfc = -21-»21 
/ = -27->27 



Refinement 

Refinement on F 
Least-squares matrix: full 

R[F 2 > l^F 2 )} = 0.053 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 
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wR(F 2 ) = 0.175 
S= 1.02 

13208 reflections 
813 parameters 
0 restraints 



H-atom parameters constrained 
w = l/[o 2 (F„ 2 ) + (0.0801P) 2 + 1.3813P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Ap m ax = 0.32 e A -3 
Ap m i„ = -0.24 e A -3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Ol 


0.58820 (10) 


0.50849 (11) 


0.49402 (8) 


0.0675 (5) 


02 


0.46252 (10) 


0.40807 (11) 


0.76094 (9) 


0.0678 (5) 


03 


0.79089 (11) 


0.27095 (10) 


0.67869 (9) 


0.0692 (5) 


04 


0.68980 (10) 


0.18393 (11) 


0.72407 (9) 


0.0723 (5) 


05 


0.75451 (8) 


0.41331 (10) 


0.52020 (7) 


0.0543 (4) 


06 


0.54253 (9) 


0.23356 (9) 


0.79798 (7) 


0.0546 (4) 


Nl 


0.53463 (10) 


0.36778 (11) 


0.69396 (9) 


0.0482 (5) 


N2 


0.62448 (10) 


0.43556 (11) 


0.59046 (8) 


0.0477 (5) 


CI 


0.53443 (14) 


0.23039 (16) 


0.85949 (11) 


0.0579 (7) 


C2 


0.50667(17) 


0.29204 (19) 


0.88634(13) 


0.0738 (8) 


H2 


0.4938 


0.3387 


0.8636 


0.089* 


C3 


0.49799 (19) 


0.2840 (2) 


0.94753 (15) 


0.0934 (11) 


H3 


0.4790 


0.3253 


0.9658 


0.112* 


C4 


0.5172 (2) 


0.2159 (3) 


0.98101 (16) 


0.1071 (14) 


H4 


0.5124 


0.2110 


1.0225 


0.129* 


C5 


0.5436 (2) 


0.1545 (3) 


0.95333 (17) 


0.1107 (13) 


H5 


0.5555 


0.1078 


0.9760 


0.133* 


C6 


0.55309 (18) 


0.16067(19) 


0.89231 (14) 


0.0805 (9) 


H6 


0.5715 


0.1190 


0.8740 


0.097* 


C7 


0.56993 (12) 


0.30462 (13) 


0.78045 (10) 


0.0451 (5) 


H7 


0.6143 


0.3252 


0.8160 


0.054* 


C8 


0.58797 (12) 


0.30110(13) 


0.71428 (10) 


0.0438 (5) 


H8 


0.6423 


0.3153 


0.7197 


0.053* 


C9 


0.51115 (12) 


0.36898 (14) 


0.74746 (11) 


0.0481 (6) 


C10 


0.56317 (14) 


0.22914 (14) 


0.67387 (10) 


0.0501 (6) 
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Cll 


0.48777 (17) 


0.2166 (2) 


0.63373 


(13) 


0.0766 (8) 


Hll 


0.4499 


0.2545 


0.6302 




0.092* 


C12 


0.4673 (2) 


0.1484 (3) 


0.59849 


(16) 


0.1033 (12) 


H12 


0.4158 


0.1405 


0.5721 




0.124* 


C13 


0.5221 (3) 


0.0930 (2) 


0.60227 


(17) 


0.1031 (12) 


H13 


0.5079 


0.0477 


0.5778 




0.124* 


C14 


0.5990 (2) 


0.10279 (18) 


0.64218 


(15) 


0.0818(9) 


H14 


0.6365 


0.0649 


0.6444 




0.098* 


C15 


0.61848 (16) 


0.17077 (15) 


0.67866 


(12) 


0.0593 (6) 


C16 


0.75889 (17) 


0.15158(17) 


0.71566 


(17) 


0.0795 (9) 


H16A 


0.7482 


0.1332 


0.6712 




0.095* 


H16B 


0.7776 


0.1082 


0.7453 




0.095* 


C17 


0.81814 (16) 


0.21491 (17) 


0.73031 


(15) 


0.0751 (8) 


H17A 


0.8231 


0.2385 


0.7722 




0.090* 


H17B 


0.8688 


0.1946 


0.7317 




0.090* 


C18 


0.81363 (13) 


0.34669 (15) 


0.69163 


(10) 


0.0488 (6) 


C19 


0.88309 (14) 


0.36788 (17) 


0.73889 


(11) 


0.0582 (7) 


H19 


0.9157 


0.3301 


0.7645 




0.070* 


C20 


0.90333 (15) 


0.4447 (2) 


0.74750 


(13) 


0.0669 (8) 


H20 


0.9498 


0.4589 


0.7793 




0.080* 


C21 


0.85609 (17) 


0.50128 (18) 


0.70996 


(13) 


0.0675 (7) 


H21 


0.8704 


0.5534 


0.7161 




0.081* 


C22 


0.78640 (15) 


0.47960 (15) 


0.66253 


(11) 


0.0559 (6) 


H22 


0.7543 


0.5177 


0.6370 




0.067* 


C23 


0.76414 (12) 


0.40245 (13) 


0.65274 


(10) 


0.0426 (5) 


C24 


0.68875 (12) 


0.37855 (13) 


0.60175 


(10) 


0.0439 (5) 


H24 


0.6725 


0.3259 


0.6090 




0.053* 


C25 


0.68248 (12) 


0.39336 (14) 


0.52855 


(10) 


0.0466 (5) 


H25 


0.6570 


0.3500 


0.5002 




0.056* 


C26 


0.62359 (12) 


0.45784 (15) 


0.53028 


(10) 


0.0482 (6) 


C27 


0.75411 (12) 


0.42248 (14) 


0.45610 


(10) 


0.0476 (5) 


C28 


0.81786 (15) 


0.39355 (18) 


0.44128 


(12) 


0.0685 (8) 


H28 


0.8577 


0.3679 


0.4730 




0.082* 


C29 


0.82196 (16) 


0.40302 (18) 


0.37899 


(13) 


0.0721 (8) 


H29 


0.8649 


0.3837 


0.3690 




0.087* 


C30 


0.76339 (15) 


0.44063 (16) 


0.33156 


(12) 


0.0611 (7) 


H30 


0.7662 


0.4462 


0.2895 




0.073* 


C31 


0.70102 (14) 


0.46967 (15) 


0.34697 


(11) 


0.0546 (6) 


H31 


0.6615 


0.4957 


0.3152 




0.066* 


C32 


0.69594 (13) 


0.46082 (14) 


0.40911 


(11) 


0.0507 (6) 


H32 


0.6532 


0.4808 


0.4190 




0.061* 


C33 


0.58264 (13) 


0.46822 (14) 


0.63199 


(11) 


0.0504 (6) 


H33A 


0.5624 


0.5188 


0.6149 




0.061* 


H33B 


0.6195 


0.4760 


0.6755 




0.061* 


C34 


0.51501 (12) 


0.41862 (15) 


0.63752 


(11) 


0.0526 (6) 


H34A 


0.4729 


0.4528 


0.6391 




0.063* 


H34B 


0.4956 


0.3871 


0.5983 




0.063* 


07 


0.08612 (10) 


-0.03084 (12) 


0.50260 


(9) 


0.0732 (6) 


08 


-0.02514(11) 


0.08467 (11) 


0.77821 


(10) 


0.0750 (5) 
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1.3ol (3) 


pi n pin 
Cly — C2U 


1.300 (4) 


( ' z ^ lie/: 

Cjo — hljo 


n mnn 
U.y3UU 


P1 Q U1Q 

ciy — Hiy 


n omn 
U.y3UU 


pe-7 pro 

Cj / — Cjo 


1.3U3 (3 j 


pin pi 1 
C2U — C2 1 


1 1 11 1 A\ 

1.3 15 (4) 


peo pen 
Cjo — Cjy 


1.303 (3) 


pin mn 
C2U — H2U 


n nmn 
U.y3UU 


pro Tjeo 
Cjo — rl Jo 


n nonn 

u.youu 


pi 1 pn 
C21 — C22 


1 i m 
1.3y3 (4) 


pen p /;n 

Cjy — cou 


1 eio n\ 
1.330 (3) 


P11 TJT1 

C21 — H21 


n nmn 
U.y3UU 


pen Tjcn 

Cjy — hijy 


n nonn 

u.youu 


pn pit 
C22 — C23 


1 1Q1 f1\ 

1.3o3 P) 


p^/ 1 P/C/C 

Col — Coo 


1 i /;n \ 
1.30y (3) 


pn im 
C22 — H22 


n nmn 
U.y3UU 


p/ 1 p/1 

Col — CoZ 


1 in a 
1.3 /4 (3) 


pi i pi /i 
C23 — C24 


1.506 (3) 


C62 — C63 


1 11 A \ 

1.374 (3) 


C24— C25 


1.569 (3) 


C62— H62 


0.9300 


C24— H24 


0.9800 


C63— C64 


1.366 (4) 


C25— C26 


1.544 (3) 


C63— H63 


0.9300 


C25— H25 


0.9800 


C64— C65 


1.367 (3) 


C27— C32 


1.372 (3) 


C64— H64 


0.9300 
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CZ / — CZo 


1 1 Q1 /I \ 

1.3oZ (3) 


Coj — Coo 


1 1 A 1 (1 \ 

i.3yi (3) 


CZo — CZy 


1 1 OA 

1.3oU (3) 


COJ — hlOD 


A A1AA 

u.y3uu 


CZo — hlZo 


a aiaa 


COO — hlOO 


A A1AA 

u.y3uu 


czy — C3U 


1 1*7/1 /'/1\ 

1.3 /4 (4) 


Co / — Coo 


l.jZZ (3) 


fin uon 

czy — hizy 


U.V3UU 


f^CH I I /, "7 A 

Co / — hlo /A 


A A*7AA 

u.y /uu 


C3U — C3 1 


1.300 (3 ) 


Co / — rlo / r> 


A A*7AA 

u.y /uu 


C3U — hl3U 


a aiaa 


Coo — hlooA 


A A*7AA 

u.y /uu 


C31 — C3Z 


1 1 Q1 (1 \ 

1.3oZ (3) 


Coo — hlooB 


A A*7AA 

u.y /UU 


PI i in i 

C3 1 — rlil 


U.V3UU 


nn pnn 
U13 — C/U 


1 1 1 A (A \ 

i.3 iy (4) 


C3Z — H3Z 


U.y3UU 


U 1 3 — C / 1 


1 ACA ( A\ 

1.404 (4) 


C33 — C34 


1. jZ4 (3) 


<J14 C /U 


1 0 1 A (A \ 

l.Zlo (4j 


C33 — hl33A 


U.V /UU 


coy — c /u 


1 AQA 

1.4o4 (j) 


pi Q I I 1 "J I") 

C33 — H33B 


a a*7aa 
U.V /UU 


coy — hioyA 


A A/^AA 

u.youu 


pi /i i n a \ 
C34 — hi 34 A 


A A*7AA 

u.y /UU 


Coy — hioyB 


a a/;aa 

u.youu 


pi /i m yi r> 
C34 — hl34r> 


A A*7AA 
U.V /UU 


p/A TT/:np 

Coy — hioyc 


A A£AA 

u.youu 


U / — CoU 


l.Zlo (3) 


pn 1 pt) 

C/l — c/z 


1.4Z0 (0) 




1917 fn 


P71 U71 a 

v. / 1 1 1 / 1 r\ 


A 0700 
\j.y /uu 


09 — C52 


1.367 (3) 


C71 — H71B 


0.9700 


09 — C5 1 


1.429 (3) 


C72 — H72A 


0.9600 


010 — C49 


1.369 (4) 


C72 — H72B 


0.9600 


010 — C50 


1 434 (4) 


C72 — H72C 


0.9600 


OH — C61 


1.386 (2) 






ai o a,t An 
CIS — U3 — CI / 


1 1 Q A 

116.4 (2) 


f^A(\ r^i^ nn 
C40 — C3j — U12 


IT/1 T /TA 

124.3 (3 ) 


n r a/1 a 1 /: 
CI 5 — U4 — Clo 


1 1A T /"1\ 

120.3 (2) 


/^i/; ri? nn 
C3o — C3S — U12 


1 1 /I /I /T\ 

114.4 (3) 


C2 / — Co — C25 


llo.io (lo) 


pir pi<r pn 

C35 — C3o — C3 / 


I 1 H T //1\ 

II / .3 (4) 


ai a/: ai 
CI — Oo — C/ 


11/; /in /i o\ 
110.40 (lo) 


pir pi£ ni/ 

C35 — C3o — H3o 


n 1 t 
121 .3 


aa \ti AT/i 
CV — JN 1 — C34 


1 T A /: A i 1 A\ 

130.00 (iy) 


pn n<: U"5/; 

C3 / — C3o — H3o 


n 1 t 
121 .3 


a a mi ao 
CV — JN 1 — Co 


a/; in { 1 /:\ 
yo.iy (10) 


pio pn n<- 
C3o — C3 / — C3o 


1 n t 
122.3 (5) 


AT /I Ml AO 

C34 — JN 1 — Co 


1 n n£ ^i t\ 
132. yo (11) 


ng pn nn 
C3o — C3 / — H3 / 


110 0 

llo.o 


ai/: mi ni 
C2o — JN2 — C33 


1 TO 1 "7 / 1 n\ 

i2y.3 / (iy) 


pit r^n un 
C3o — C3 / — Hi I 


1 1 o o 

llo.o 


ai/: mi Ai/i 
C2o — JN2 — C24 


yo.Dl (10) 


pin pin A1"7 

C3y — C3o — C3 / 


1 1 O A 

llo.O (5) 


mi Ai/i 
C33 — JN2 — C24 


1 1 1 ACi f ] H\ 

lii.4y (1 /) 


aia no uio 
C3y — C3o — H3o 


111 A 

121 .0 


ai ai a/; 
C2 — CI — Co 


111 A /">\ 

121. U (2) 


pn pio mo 
C3 / — C3o — H3o 


111 A 

121 .0 


ai i ' 1 a/: 
C2 — CI — Uo 


1 n /c 
122.0 (2) 


pin A1A A/1A 

C3o — C3y — C40 


1 11 i 

122.2 (D) 


a/; ( ' 1 a/: 
Co — CI — Uo 


1 1 £ A 

110.4 (j) 


pin pin uin 

C3o — C3y — H3y 


1 1 O A 

iio.y 


ai ai at 
CI — C2 — Co 


1 1 A C ^1 \ 

ny.D (j) 


a/ia nn uin 
C40 — C3y — H3y 


1 1 O A 

iio.y 


A1 AI LIl 

CI — C2 — H2 


1 TA 1 

12U.3 


pir A/1A ATA 

C35 — C40 — C3y 


1 1 O "7 //1\ 

llo./ (4) 


/—II AI TT1 

C3 — C2 — H2 


1 TA T 

120.3 


AT C A/1A TT /I A 

C35 — C40 — H40 


1 1A £. 

120.6 


A/i at ai 
C4 — C3 — C2 


1 OA 1 {A \ 

12U.3 (4) 


ATA A/1A U/1A 

C3y — C40 — H40 


1 ia /; 
120.0 


A/i at in 
C4 — C3 — H3 


1 1 A A 

ny.y 


nn A/11 A/IT 

U 1 2 — C4 1 — C43 


i i / t /; /1 a\ 

iio.3o (iy) 


ai at in 
C2 — C3 — Hi 


1 1 A A 

ny.y 


pin A/11 A/IT 

U 1 2 — C4 1 — C42 


1 1 O OA /1 A\ 

iio.oo (iy) 


at A/i ac 
C3 — C4 — CD 


i i A n /"3\ 
liy. / \i) 


A/IT A/11 A/IO 

C43 — C4 1 — C42 


O C T /; /"1 £L\ 
0D.30 (10) 


at A/i xj/l 
Co — C4 H4 


1 i/i 1 
12U.1 


An A/11 U/11 

U 1 2 — C4 1 — H4 1 


1 1 1 T 

111.3 


C5— C4 H4 


120.1 


C43— C41— H41 


111.3 


C4— C5— C6 


121.4 (4) 


C42— C41— H41 


111.3 


C4— C5— H5 


119.3 


N3— C42— C44 


115.9 (2) 


C6— C5— H5 


119.3 


N3— C42— C41 


85.74 (16) 


CI— C6— C5 


118.1 (3) 


C44— C42— C41 


115.83 (18) 


CI— C6— H6 


121.0 


N3— C42— H42 


112.3 
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p r p / l |/ 

Cj — Co — Ho 


111 a 

ill. 0 


p / r^H pn 
Uo — C / — cy 


1 1 a OA /1 "71 

ny.su (i /) 


r\/z r~"i ro 
Uo — C / — Co 


111 O 1 /i o\ 
113.61 (15) 


PO r^n po 

cy — c / — Co 


oc i a i 1 c\ 
5D.3y (15) 


r\& r~"~i 1 1 "7 
Uo — C / — hi / 


1 1 1 .8 


ppi f^H 0 "7 

CV — C / — hi / 


111 o 
1 1 1 .8 


r^Q r~"i un 
Co — C / — hi / 


1 1 1 o 
1 1 1 .5 


\ti no pin 

JN 1 — Co — C1U 


1 1 C 1 A /1 Ol 

115.24 (16) 


JN 1 — Co — C / 


o/: ti 1 1 c\ 
80.23 (15) 


pin po fn 

C 1 U — Co — C / 


1 1 /: A1 /1 "71 

i io.y3 (i /) 


mi r^o uo 
JN 1 — Co — hlo 


1 1 1 A 

1 12. U 


pi A P O II O 

C1U — Co — hlo 


1 12. U 


p*7 po uo 
C/ — Co — hlo 


1 1 1 A 

1 12. U 


r\"\ / 'n mi 

uz — cy — jn i 


-i -> -i c /n 
131.5 (2) 


r\"~> r^Q c^~i 

uz — cy — c / 


1 17 A Cll 

13 / .U (2) 


Ml Pfi p-7 

jn i — cy — c / 


A 1 CI /I H\ 

yl.il (1 /) 


pi i pin pk 
CI 1 — C1U — CI j 


1 1 o l n\ 
116.2 (3) 


pi i pin p o 
CI 1 — C1U — Co 


1 n l /ll 
123.2 (2) 


pk pin p o 
CI J — C1U — Co 


1 1 o /: /ll 
116.6 (2) 


Pin pi i pi o 
C1U — CI 1 — C1Z 


111 1 /n 
121.1 (3) 


Pin p i i 1 1 1 i 
C1U — CI 1 — HI 1 


11(1 c 

lly.5 


pn pii 1 1 1 i 
C1Z — CI 1 — rll 1 


1 1 A C 

ny.5 


pi i pn pii 
C 1 3 — C 1 Z — C 1 1 


1 1 A 1 /ll 

120.2 (3) 


pi i pn i_i i -> 
C13 — C1Z — hllZ 


1 1 A A 

ny.y 


p 1 1 pn 1 1 1 "> 
CI 1 — C1Z — hllZ 


1 1 A A 

ny.y 


pn pi i p 1 /i 
C1Z — CI 3 — C14 


iii i ti\ 

121.1 (3) 


PI o pn un 

C1Z — C13 — hll3 


lift c 

i iy.5 


PI /| pn ii 1 ■} 

C14 — C13 — hll3 


lift c 

ny.5 


pi i p 1 /i pi r 
C 1 3 — C 1 4 — C 1 D 


1 1 o i ni 
116.3 (3) 


p| 1 pi /| TT 1 /I 

C13 — C14 — hll4 


1 OA A 

i2u.y 


p| f p| J TJU 

Co — C14 — hll4 


1 1/1 A 

i2u.y 


pi /i pi r p 1 /i 
U4 — C 1 D — C 1 4 


111 "7 /l 1 

123. / (3) 


p. /i pk pin 
U4 — C 1 J — C 1 U 


1 1 /I A /ll 

ii4.y (2) 


pi i pk pin 
C 1 4 — C 1 j — C 1 U 


111 1 /n 

121.2 (3) 


r\A p|/ pn 
U4 — C 1 0 — C 1 / 


1 a/; C /ll 
106.5 (2) 


p,/l p| /, TJ 1 A 

U4 — C 1 0 — H 1 OA 


1 1 A /I 

1 1U.4 


pn P 1 r TJKA 

CI / — Clo — HloA 


1 1 A A 
1 1U.4 


r\A pi/, iii / D 
U4 — C 1 o — hi 1 oB 


1 1 A A 
1 1U.4 


pn p i ii i / d 
CI / — Clo — HloB 


1 1 A A 
1 1U.4 


UK A p 1 /: 1 1 i /; I) 

hi 1 OA — C 1 o — hi 1 oB 


1 ao /; 
106.6 


U3 — C 1 / — C 1 0 


i a/; A /ll 
106.4 (2) 


pn unA 
U3 — CI / — rll /A 


1 1 A A 
1 1U.4 


pi / pn o HA 

Clo — CI / — HI /A 


1 1 A A 
1 1U.4 


/ \ ") pn TT1 "7 1~> 

03 — C 1 7 — H 1 la 


110.4 


C16— C17— H17B 


110.4 


H17A— CI 7— H17B 


108.6 


03— CI 8— C19 


122.8 (2) 


03— CI 8— C23 


116.1 (2) 


CI 9— CI 8— C23 


121.0 (2) 



p a a p-n 1 1 i ~> 
C44 — C4Z — H4Z 


iiii 

1 12.3 


P /] 1 p A O | I , | "> 

C4 1 — C4Z — H4Z 


in i 
1 12.3 


pi) P/11 Ml 

Uo — C43 — JN3 


132.2 (2) 


P-O P /I 7 p/1 1 

Uo — C43 — C4 1 


11/ 1 /i\ 
136.1 (2) 


Ml p /l 1 P/1 1 

JN 3 — C43 — C4 1 


A 1 /;a /1 "7\ 

y i.6y (i /) 


p /i c p/i/1 p/in 
C4j — C44 — C4y 


11B.2 (3) 


P/1 c p /J /J p /J o 

C4j — C44 — C4Z 


122.5 (3 ) 


p /i n r^A a r^A"i 
C4y — C44 — C4Z 


1 1 A A /1\ 

ny.o (2) 


P /] /] P/1 c p /I /: 

C44 — C4j — C4o 


1 1/1 O /1\ 

120.5 (3) 


P /1 ,/] P /1 C I I | c 

C44 — C4j — H4j 


1 1 A C 

ny.o 


pi A /T P/IC I I | C 

C4o — C4j — 114 j 


11/1/; 

ny.6 


P/1-7 P/1/T p /I C 

C4 / — C4o — C4 j 


1 1 A A i A\ 

ny.y (4) 


p /i -7 P/1/T | i | / 

C4 / — C4o — 114 o 


1 1/1 A 

120.0 


p /I C P/1/T | i ,| /; 

C4j — C4o — H4o 


1 1/1 A 

120.0 


pi A /T P/1-7 P/IO 

C4o — C4 / — C4o 


1 1A C i A\ 

120.6 (4) 


p /i /t p/i*7 rr^n 
C4o — C4 / — 114 / 


1 1 A "7 

uy./ 


P A O P /1-7 TT/] -7 

C4o — C4 / — 114 / 


1 1 A "7 

uy./ 


P/1-7 p/io p /i n 
C4 / — C4o — C4y 


1 Id c //i\ 

ny.5 (4) 


P/1-7 P/IO TT/1 O 

C4 / — C4o — H4o 


1 1A 1 

120.2 


p /i n p/io tt/1 o 
C4y — C4o — H4o 


1 1A 1 

120.2 


p. 1 /\ p/in p /i /i 
U 1 U — C4y — C44 


| | r | /1\ 

115.1 (2) 


nin p/in p/io 
U 1 U — C4y — C4o 


1 11 A 

123.y (3) 


p a a p/in p /i o 
C44 — C 4y — C 4 o 


1 1A O /I \ 

120.5 (3) 


nin pen pci 
U 1 U — C jU — CD 1 


1 a/; 7 /"3\ 

106. / (3) 


nin pen ucriA 
U 1 U — C J U — H j UA 


1 1 A A 
1 1U.4 


pci pr a t yen a 

C51 — C50 — H5UA 


1 1 A A 

110.4 


p, 1 n p c a rrcATD 
U 1 U — C J U — H J Ur> 


1 1 A A 
1 10.4 


pci p rn rrcno 
CM — CjU — HjUB 


1 1 A A 
1 10.4 


HdUA — CjU — HjUB 


1 ao /: 
106.6 


pn p c i p cp» 
Uy — Cj 1 — CjU 


1 a/: 1 /i\ 
106.1 (3) 


pn pci rrc 1 a 

uy — c j i — hj i a 


1 10.5 


p CP* PCI I I C 1 A 

CjU — CM — HMA 


iid r 
110.5 


pn pci 1 1 c i d 
Uy — Cj 1 — Hj IB 


110.5 


pen pc 1 ] i c 1 12 

CjU — CM — Hj 1 r> 


1 Id c 

1 1U.5 


rrc 1 a pci rrc 1 o 
Hj 1A — Cj 1 — Hj IB 


1 AO "7 
105. / 


PO / • C ") 

Uy — CjZ — Cj3 


111 / /1\ 

123.6 (2) 


r\Q PC") p C "7 

Uy — CjZ — Cj / 


I 1 /; 1 /il 

II 0.1 (2) 


PCI p C~> piCT 

C j3 — CjZ — Cj / 


1 1A A /1\ 

120.4 (3) 


PC/I pci pci 

Cj4 — Cj3 — CjZ 


1 1A 1 /1\ 

120.1 (3) 


p c /i • c 1 rrci 
Cj4 — Cj3 — Hj3 


1 1A A 

120.0 


piri pci rrci 
CjZ — Cj3 — Hj3 


1 1A A 

120.0 


pci /~*ca pec 
Cjj — Cj4 — Cjj 


1 1A 1 /1 1 

120. / (3) 


P'Ci PC/1 IIC 1 

Cjj — Cj4 — Hj4 


1 1 A C 

i iy.6 


C55— C54— H54 


119.6 


C54— C55— C56 


119.4 (3) 


C54— C55— H55 


120.3 


C56— C55— H55 


120.3 


C57— C56— C55 


121.3 (3) 


C57— C56— H56 


119.3 
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Pl/l pin n o 

CZU — C 1 V — C 1 o 


i in £ /i i 

ny.5 (i) 


Pin pin 1 1 1 n 

czu — Cly — hiiy 


120.2 


PIO Plfl TT1 A 


1 in i 
120.2 


pin pin pti 
c i y CZU CZ 1 


m 1 /i i 

121.1 (3) 


Pin pm i nn 

c i y — czu — hizu 


1 IV. 5 


P1 1 pin rnn 
CZ 1 — CZU — hlZU 


1 in ; 

ny.5 


pi A PI 1 Pll 

CZU — CZ 1 — czz 


1 1 n 1 n\ 
liy.l (3) 


CZU C-Z 1 1 1 Z 1 




Pll PI 1 II">1 

CZZ — CZ1 — hlZl 


1 in /i 
120.4 


pi 1 Pll Pll 

CZ3 — CZZ — CZ 1 


ni i /n 
121.2 (2) 


PI -1 Pll Tin 

CZ3 — CZZ — hlZZ 


t in ^ 

ny.4 


pi 1 Pll Jin 

CZ 1 — CZZ — hlZZ 


1 1 (1 J 

ny.4 




lion /11 

1 1 8.0 (2) 


Pll Pll PI A 

K^LL — CZ3 — CZ4 


m /; /il 

12 1. 0 (2) 


P1 O P11 Pl/1 

CI o — CZ3 — CZ4 


1 in A /II 

120.4 (2) 


Ml Pl/1 Pll 

JN Z — CZ 4 — CZ 3 


11/1 CI /1 Ol 

114.57 (Is) 


\T1 Pl/1 PIC 

JN Z — CZ 4 — CZ j 


OC Ol /I CI 

63.52 (15) 


pi i pi/i pi; 

CZ3 — CZ4 — CZj 


11/; /:i /1 il 
110.03 (1 /) 


\T1 Pl/1 TT1/1 

JN Z — C Z 4 — hlZ 4 


nil 
1 12.4 


pi i pi/i iii ,1 
CZ3 — CZ4 — hlZ4 


111/1 
1 12.4 


Pic Pl/1 III ,1 

CZj — CZ4 — hlZ4 


iii/i 
1 12.4 


( \z pic pi/; 

Uj — CZD — CZo 


1 1 (i oi /1 ni 

iiy.62 (iy) 


PC PIC Pl/1 

Uj — CZD — CZ4 


111 1 O /1 11 

113.35 (1 /) 


p-)/- PIC Pl/1 

CZo — CZj — CZ4 


OC /II / 1 cl 

85.41 (15) 


p, C PIC TT1C 

Uj — CZD — HZd 


11 1 n 

1 1 1 .y 


PI A PIC Ills 

CZo — CZj — hlZj 


in n 
1 1 1 .y 


pi/l PIC I TIC 

CZ4 — CZj — hlZj 


in n 

1 1 1 .y 


pi/; "\ti 
<J1 — CZo — JNZ 


1 1 1 A /II 

132. U (2) 


p 1 pi /T PIC 

(J 1 — CZo — CZD 


11/ r A / 1 ni 

130.04 (iy) 


Ml Pl/C PIC 

JN Z — CZ o — CZ j 


(11 /i 7\ 

yi.35 (i /) 


pil Pll PI Q 

C3Z — CZ / — CZo 


nnn /ii 

ny.y (2) 


pi 1 pn Pi c 

C3Z — CZ / — Uj 


in in / 1 n\ 
123. 3U (iy) 


PI o Pll p c 

CZo — CZ / — Uj 


1 1 / O /1\ 

110.8 (2) 


pin pio pn 


ny.5 (2) 


Pin pi o mo 
CZy — CZo — hlZo 


1 id i 

12U.3 


pi 1 PIO TTIO 

CZ / — CZo — hlZo 


1 i/i i 
12U.3 


pi n pin pi o 

C3U — czy — czo 


1 in n /i\ 
12U.y (2) 


pi pi pin 1 1 K) 

C3U — czy — hizy 


1(Q £ 

ny.o 


pi o pin 1 1 in 

czo — czy — hizy 


line 

ny.o 


pi i pm pm 

C3 1 — C3U — czy 


1 1 n 1 /i\ 
liy.l (2) 


pi i pm inn 
C31 — C3U — hl3U 


i in a 
12U.4 


pi n pm urn 
CZy — C3U — hl3U 


1 in a 
12U.4 


Pin pii pii 
C3U — C3 1 — C3Z 


1 in o /i\ 
12U.8 (2) 


pin p i i in i 

C30 — C31 — Hi I 


119.6 


C32— C31— H31 


119.6 


C27— C32— C31 


119.8(2) 


C27— C32— H32 


120.1 


C31— C32— H32 


120.1 


N2— C33— C34 
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PI Q XT'") PI/1 PIC 

C33 — JNZ — CZ4 — CZj 


1 70 7 /0\ 
—1 /O. / (Z) 


PCI PC7 PCO XT A 

CjZ — Cj / — Cjo — JN4 


— 145. 2y (iy) 


pii pn pi/i mo 
CZZ — CZ3 — CZ4 — JN Z 


11 i p)\ 

— 3Z.3 (3) 


p C PC7 pco pen 

Cjo — C j / — Cjo — Cjy 


—60.0 (3) 


p 1 o pn pi/i mo 
Clo — CZ3 — CZ4 — JNZ 


1/17 /; A / 1 o\ 

14 /.oy (lo) 


pci pc7 pco pen 
CjZ — Cj / — Cjo — Cjy 


11 / .S (2) 


pii pn pi/i pic 
CZZ — CZ3 — CZ4 — CZj 


£C 7 P)\ 

oj. / (3) 


p / i pi 1 pca p /:n 

coi — un — Cjy — cou 


on c 
ay. 5 (2) 


p 1 o pn po/i pic 
Clo — CZ3 — CZ4 — CZj 


11/11 /o\ 

— 114.3 (Z) 


p /; 1 pii pen pco 
Col — Ul 1 — Cjy — Cjo 


—i /i. 2/ (iy) 


pi -7 PC pic po /c 

CZ / — Uj — CZj — CZo 


OC /I /o\ 

— 0J.4 (ZJ 


"\T/i pco pen ( \ i 1 
JN4 — Cjo — Cjy — Ul 1 


— 12y. / (2) 


P11 p C PIC PO yi 

C27 — 05 — C25 — C24 


11/ 11 / 1 n\ 

176.11 (19) 


nc7 pco pen / ~v i 1 

C57 — C58 — C59 — Oil 


-15.1 (3) 


N2— C24— C25— 05 


127.13 (19) 


N4— C58— C59— C60 


-7.93 (16) 


C23— C24— C25— 05 


11.7 (3) 


C57— C58— C59— C60 


106.7 (2) 


N2— C24— C25— C26 


6.54(16) 


C67— N4— C60— 07 


-1.0 (5) 


C23— C24— C25— C26 


-108.9 (2) 


C58— N4— C60— 07 


170.9 (3) 


C33— N2— C26— Ol 


-1.5 (4) 


C67— N4— C60— C59 


178.9 (2) 
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pi^i mi pi/: p.1 
C24 — JN 2 — C26 — U 1 


— \ 1 5.5 {5) 


rco m/i p/;n pen 
C55 — JN4 — C60 — C59 


-y.21 (lo) 


mi pi/: nr 
C33 — JN2 — C26 — C25 


1 *7A A 

i /y.4 (z) 


P.1 1 prn P/;n {~\H 

U 1 1 — C5V — C60 — U / 


— 3o.3 (4) 


pi/i mi pi/: 

C24 — JN 2 — C26 — C25 


/.02 (IS) 


pco /^cn p/:n 
C58 — C5V — C60 — U / 


-1 /1. 4 [5) 


p.e nr pi/: p.1 
U5 — C25 — C26 — Ul 


jyA (4) 


1 pen p/:n M/l 
Ull — C5V — C60 — JN4 


123.3 (2) 


Pl/l nr pi/; p. 1 
C24 — C25 — C26 — U 1 


1 ni q (i \ 
1 1 5.6 [5) 


pen pen p/;n M/i 
C55 — C5V — C60 — JN4 


5. 00 (1 /) 


ck /^'■t? PT£ mi 
Uj — C2j — C20 — JN2 


— 121.3 (2) 


peo p.1 1 i P££ 

c jy — u 1 1 — to i — coo 


— 4U.3 (3 J 


Pl/1 nr PI/; \T1 

C24 — C25 — C26 — JN2 


- /AD {[ I) 


pen P.11 p/: 1 p/:t 
C59 — U 1 1 — C6 1 — Co2 


142 .4 (2) 


poe p.e n7 pn 

C2j — Uj — C2 / — C32 


A") Q f1\ 

42.5 {5 ) 


p^£ pii p/;') p^i 
C00 — CO 1 — C02 — C03 


A 1 

0.1 (4) 


P.e pin PIO 

C25 — Uj — C2 / — C25 


— liy.o (2) 


p.1 1 p/; 1 p/:i p/;i 
Ull — C61 — C62 — C63 


1 / /.4 (3) 


P'll m no /r>n 
Co 2 — C2 / — C2a — C2y 


A C (A \ 

-0.5 (4) 


p/:i p/;i p/:i p/;/i 
C6 1 — C62 — C63 — C64 


A 1 

-0.1 (5) 


p.e pi"7 no nn 
Uj — C2 / — C25 — C2y 


— 1 /o.U (3) 


p/:i p/:i p/:^i p/;e 
C62 — C63 — C64 — C65 


A A 

U.U (3) 


no nn nn 
C2 / — C25 — C2V — C30 


-0.2 (5) 


p/;i p/;^i p/;e p/;/: 
C63 — C64 — C65 — C66 


0.2 (4) 


no nn nn ni 
C25 — C2V — C30 — C3 1 


A O SA\ 

U.o (4) 


p^n p/:i p/:/; p/;e 
C62 — C61 — C66 — C65 


A 1 

0.1 (4) 


pin nn ni 

C2V — C30 — C3 1 — C32 


a n { a\ 

-0.7 (4) 


p.1 1 p/: 1 p/;/; p/:e 
Ull — C61 — C66 — C65 


1 T7 A 

— 1 / /.U (2) 


no m pn ni 
C2S — C2 / — C32 — C3 1 


0.0 (4) 


p/:^i p/:e p/;/: p/:i 
C64 — C65 — C66 — C6 1 


-0.3 (4) 


p.e rn pn ni 
U5 — C2 / — C32 — C3 1 


1 "7"7 n 

1 / / .9 (2) 


P/;n XT/1 p^^7 P/co 
C60 — JN4 — C6 / — C6S 


111 n /i \ 
— 112.V (3) 


pm ni pn m 
C30 — C3 1 — C32 — C2 / 


0.0 (4) 


peo m /i p/;"7 p/;o 
C55 — JN4 — C6 / — C6S 


"70 n n\ 
/S.O (i) 


pi/: \n pn pi/i 
C26 — JN2 — C33 — C34 


1 f\H 1 f1\ 

10 /.I (3) 


C43 — IN 3 — C66 — C6 / 


111 1 / Q \ 

112.1 (3) 


C24 — JN2 — C33 — C34 


-84.2 (3) 


C42 — N3 — C6s — C67 


66.5 (4) 


C9 — NI — C34 — C33 


112.5 (3) 


N4— C67— C68— N3 


-97.4 (3) 


C8 — NI — C34 — C33 


-64.3 (3) 


C71— OB— C70— 014 


2.0 (5) 


N2— C33— C34— NI 


95.2 (2) 


C71— OB— C70— C69 


-174.3 (4) 


C41— 012— C35— C40 


17.9 (4) 


C70— OB— C71— C72 


175.5 (4) 


C41— 012— C35— C36 


-162.4 (2) 







Hydrogen-bond geometry (A, °) 



D—R-A D — H 

C53— H53-06 0.93 

C2— H2-02 0.93 

C32— H32-01 0.93 

C66— H66-07 0.93 



R-A D-A D—H-A 

2.52 3.344 (3) 147 

2.42 3.250 (3) 149 

2.33 3.178 (3) 151 

2.48 3.299 (3) 147 
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